De-escalation has been advocated to reduce antibiotic pressure and has become an integrated part of antimicrobial stewardship programs and antimicrobial therapy guidelines [1] . The goal of de-escalation is to reduce the use of broad-spectrum antibiotics when bacterial susceptibility allows this. As such, it has become a necessity as proposed empirical antibiotic therapy for severe infection most often consists of multiple and broad-spectrum antibiotics. The application of de-escalation in real life is rather disappointing and ranges from 13 to 43 % [2] [3] [4] [5] [6] depending on the definition used and context studied.
Although reducing antibiotic use is an essential strategy to reduce antimicrobial pressure, it is important that it remains safe from the patient's perspective. It can be expected that avoiding potential side effects by withholding antibiotics not required for appropriate therapy may have a beneficial effect on outcome. In the past, most studies on de-escalation could not find a deleterious effect on outcome, and some studies even suggested that deescalation is beneficial [7] although the reasons why remain elusive. All studies in this respect were noninterventional, most were retrospective, and as such, a selection bias was inevitable. It can be assumed that deescalation was only considered if patients improved and thus de-escalation itself was a marker of clinical improvement. This is also suggested by the fact that escalation of antibiotic therapy was associated with worse outcome in these studies [3, 7] .
The current study by Leone et al. [8] casts significant doubt whether the reduction of the spectrum of the antibiotic can be considered safe as a routine measure. In their randomized controlled trial (RCT), the authors demonstrated that de-escalation, defined as narrowing the spectrum of the antibiotic, was inferior to continuation of the initial antibiotic therapy with length of stay as the primary outcome parameter. Furthermore, antibiotic use was higher in the de-escalation group presumably driven by the number of superinfections in the de-escalation group.
Obviously there are a number of limitations in the study by Leone et al. that make drawing firm conclusions difficult. This was an unblinded trial as keeping the antibiotic treatment concealed for the treating physician would be difficult, and associated bias cannot be completely excluded. There were indeed the imbalances between the two groups in severity of illness. However this was an advantage-if any-primarily for the de-escalation group as patients were younger and had lower severity of illness at the start, and one would expect the length of stay (the primary endpoint) to be shorter in younger and less severely ill patients. There was also a trend towards more pulmonary infections in the de-escalation group but a separate analysis of patients with pulmonary infections only could not find any differences. Finally, de-escalation patients were treated with carbapenems as an empirical strategy more often, but it is unclear how this could have affected outcome. One of the strengths of the study was that they included all patients in whom de-escalation could be considered and therefore did not suffer from the selection bias previously discussed.
The results of this study are in contrast with two papers recently published in Intensive Care Medicine [7, 8] . In both papers the outcome in terms of mortality rates in deescalated patients was at least not worse than those not de-escalated. In a study investigating febrile neutropenia patients, observation was extended to 1 year after intensive care unit discharge, which was the longest recorded follow-up period in the literature [9] . This did not alter the results. Another study demonstrated a protective effect of de-escalation in terms of mortality (odds ratio, 0.54; 95 % confidence interval, 0.33-0.89) [7] .
On the basis of the disparate findings by Leone et al. it could therefore be questioned if de-escalation-defined as changing the drug purely to narrow the spectrum-is a safe and sensible approach. The presumed safety suggested in other studies could not be confirmed and in particular the increase in antibiotic use is worrying. In this respect, deescalation failed its main goals-reducing antibiotic use and improving (or at least safeguarding) patient outcome.
The reasons for this are at this point unclear. The high frequency of colonization with less susceptible organisms commonly encountered in critically ill patients could be an explanation-when the spectrum is reduced these organisms may get an ecological advantage. But almost half of the superinfections in the de-escalation group were caused by the same pathogen as the primary infection. Apparently, the drug used in de-escalation was not adequate in eradicating the organism. This could be due to differences in susceptibility or limited knowledge about the PK/PD of these narrow spectrum antibiotics in critically ill patients.
Despite the current findings, de-escalation requires further study and the definition of de-escalation in this context is pivotal. In all studies different strategies have been considered de-escalation, such as (a) reduction of the number of antibiotics, (b) reduction of the spectrum of the antibiotic, (c) stopping combination therapy, and even (d) limiting the duration of therapy. The impact of these different approaches may be different and it is questionable if they should all be considered de-escalation. Deescalation as narrowing the spectrum of the antibioticthe strictest definition as was studied by Leone et al. [8] probably has the lowest impact on antibiotic exposure. Inevitably, the patients will have been treated with empirical therapy for several days (median 3 days in the current study, comparable to previous studies [7] ) before de-escalation is applied. This may be enough to induce resistance. Furthermore, the patient is exposed to two different antibiotics-often from different classes-during one treatment, which may enhance rather than prevent resistance.
The goals of de-escalation, however, remain relevant and reducing antibiotic use is a key element to stop (or at least slow down) antibiotic resistance [10] . The question, however, is if other strategies are not better suited for this. The preferred antibiotic stewardship interventions to reduce antibiotic use in critically ill patients are listed in Table 1 .
In conclusion, the safety of de-escalation in terms of preserving outcome and reducing antibiotic use has been challenged in a recent RCT. A key element in the study of the potential role of de-escalation is a uniform definition of de-escalation. De-escalation-defined as narrowing the spectrum of an antibiotic treatment-should be cautiously applied, based on each particular patient's clinical status and considering the ICU environment as a whole. 
